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Chapter J: 
THE PROBLEM AND ITS BACKGROUND 
Statement of the problem.-- The problem of this paper is 
to apply the basic principles and procedures set forth in 
1) Fundamentals of Secondary-School Teaching and the course 
. 2) 
in the Unit Method in the Secondary School to the unit 
organizat i on and the classroom presentation of the topic, 
the formula, 1n intermediate algebra at the high school 
level. The unit was prepared for a class of eleventh grade 
student s . 
The pupils to be taught.-- At this high school a course in 
second-year Algebra is offered to pupils w.b.o have satis-
factorily completed a course in first~year algebra. The 
1) Roy 0. Billett, Fundamentals of Secondary School 
Teaching, Houghton Mifflin Company# Boston, 1940, 
PP• XVI, 671. 
2) 1'Unit Method in t.he Secondary School," Roy 0. Billett, 
Mr. Hill, Mr. Gaige, Instructors, School of Educat1on, 
Boston University, Second Semester, 1948. 
I 
course is required for all pupils in the college prep~ratory 
curriculum. Those taking the subjects do so because it 1s 
a prerequisite for schools beyond the secondary-school 
level, or because they think they will need it to carry on 
some other subject, such as chemistry or physics. The 
.group was composed of twenty-four pupils, seventeen boys 
and seven girls. Nineteen were ~ the eleventh grade and 
f1ve 1n the twelfth grade. The class met five periods a 
week for forty-two minute periods. The group met during 
the first period of the day, from t>:05 to 8:47. 
Chronological ages.-- The group enrolled in this course 
for the 1~4~ - 1g5o school year ranged in age from fifteen 
to eighteen years. The median age for this group was 
fifteen years, seven months. (Table 1). 
Intell1gence quot1ents.-- Intelligence quotients ranged 
from ~0 to 120 for those known. The mea1an for the group 
was 105. Scores were not ava1lable for three who were 
transfers from another school at the beginning of the 
school year. (Table 2). 
Previous marks in mathematics.-- Previous marks for the 
pupils in th1s group were studied to see if they could 
explain d1ff1culties which might occur in the study of the 
2 
unit. The algebra and geometry marks for the previous two 
years were given in letter grades, with the following in-
terpretations: A - ~U% or higher; B - 80% to 89%; 
C- 70% to 79%; D- 65% to 6~% ; F' -below 65%. D was 
the lowest passing mark and indicated probable failure if 
a sequential subject were elected the following year. 
Table 1. Chronological Ages of the Pupils When Starting 
the Unit on the Formula 
Age in years and months Frequency 
(1) (2) 
1r7-6 to 17-11 2 
1 '7-0 to 1'/..;5 5 
1o-6 to 16-ll 7 
16-0 to 16-5 4 
15-6 to 15-11 4 
15-0 to 15-5 2 
Total 24 
High 17 years 8 months 
Low 15 years 1 month 
Range 2 years 'l months 
Med1an 16 years 7 months 
8 
4 
. 
Table 2. Intelligence Quotients and Previous Marks in 
Mathematics of the Pupils 
Pupil Intelligence Previous Marks in 
Quotient Mathematics 
Grade 
9 10 
(1) (2) (3) (4) 
1 120 c 
* 2 118 C+ B+ 
3 113 C+ B+ 
4 110 c C+ 
5 109 c 
* 6 108 c B+ 
? 107 c B+ 
8 105 C+ B+ 
9 104 c 
* 10 102 B c 
11 102 c 
* 12 102 c 
* 13 101 c C+ 
14 100 c c 
15 100 c c 
16 99 C+ c 
17 95 B C+ 18 ~5 c c 
1~ 92 Bf C+ 
20 90 C· 
* 21 90 C+ c 22 B c 
23 c+ B+ 
24 c c 
Median = 102 
* No course in mathematics last year. 
Home background of the pupils.-- Almost without exception 
the pupils had fine home backgrounds~ and for the most 
part lived in single homes. 
The parents of ten of the pupils were born in Italy~ 
but came to this country at an early age and received their 
education here. Only twelve completed their high school 
training and only one furthered his education beyond high 
school. Orie of the parents is an attorney~ five are 
merchants~ seven are skilled tradesmen~ and the remainder 
are laborers in shoe factories and machine shops. 
Extracurricular and out-of-school activities'.-- About half 
of the pupils in this group showed a strong interest in 
athletics and were varsity players in football, basketball~ 
and baseball. Six were members of the school band. Other 
activities were ice-skating~ bowling~ dancing~ fishing~ 
and tennis. Several of the pupils held membership in the 
student council~ cafeteria squad# and the glee club. 
Future educational plans.-- Eleven of the pupils designated 
that they would like to learn a skilled trade~ eight stated 
that they would like to attend college~ and five were 
undecided as to what they would like to do at the termination 
of their high school training. The pupils in the group 
\6 
were interested in the following schools and colleges: 
Boston College, Boston University, Burdett Business Collegej 
Fisher Secretarial School, Framingham State Teachers Collegej 
Holy Cross, University of Massachusetts, Wentworth Inst~tute, I 
and Worcester Trade School. 
The classroom.-- The classroom in which the group met 
measures twenty-two feet ·by thirty-two feet. A total of 
thirty-five linear feet of blackboard, four feet in height, 
are found on two of the walls. 
rrhe furniture consists of movable desks with attached 
cha~rs and the teacher's desk and chair. The lower section 
of the book closet in the roam provided storage space for 
tests and illustrative materials. The upper section, with 
glass doors, was used for reference books. 
Materials were filed in the lower left hand drawer 
of the teacher's desk. This drawer is approximately 
twelve inches deep,~ and is very suitable for the storage 
of the manila folders which were used for the st0rage of 
the individual pupil's work and the work of the var~nus 
groups of pupils. 
A bulletin board three feet by five feet was hung 
over a portion of t he blackboar'd area. and was used for t he 
il __ 
display of the work of the various groups. 
Preparation of the Un1t 
Determination of the object1ves.-- Formulas is one of the 
top1cs 1n the course of study prescr1bed for the inter-
mediate algebra course taught by the eleventh grade level. 
To adapt this topic to the unit method, the o·bjecti ves were 
l1sted in a series of declarative sentences. From this 
list of objectives a general statement of the unit was 
written. Next was written the del1mitation of the unit 
which cons1sted of declarative sent~nces stating exactly 
what was .to be taught. ! list was made of probable in-
cidental and 1nd1rect learning products. The unit of 
experience sequence or un1t assignment was then prepared. 
This includea the introductory activities, the core 
activities, predetermined instruction points, intervals 
for pooling-of-experiences, and time for the evaluation 
of the unit. Mimeographed copies of the pupils' study 
guide, list of reference books, opt1onal related activities, 
and the diagnostic test were prepared for each pupil. 
Preparation of the examination.-- The examination consisted 
i 
of four parts~ two of which were given on the first day 
__ j__ and the third and fourth parts on the second day. The J 
II 
I! 
7 
first part consisted of fifteen items each of which was 
the general statement of an algebraic rule. The puplls 
were required to translate these rules lnto algebralc 
formulas. In the second part ten problems were llsted 
whlch could be solved by the appllcatlon of formulas. 
For each of these problems the pupil was required to wr1te 
the formula which could be used to solve the problem~ but 
was not required to complete the solution. The third part 
consisted of ten problems which were to be solved by the 
application of formulas. The itmes ln the fourth part~ 
flfteen in number~ tested the individual's ability to trans-
pose in an algebraic formula. The formulas were listed in 
a column~ and in a se .. cond column the new subject of each 
of the formulas was listed. The pupil was required to 
solve for the new subject. 
8 
I' 
II 
I! 
I 
I Table 3. Scores on Formula Test 
.t're--res"t; .r·~nal Test 
Parts Parts Parts Parts 
1 Pupil I-II III-IV Total I-II III-IV 
1\ (1) (2) (3) (4) (5) (6) 
li 8 30 ~1 71 51 52 
,I 
'I 7 24 3'7 61 45 50 1: 
'I I 19 24 36 60 84 S2 I 
I, 6 24 36 60 31 51 
'I II 11 22 38 60 36 48 
I 
' 17 20 36 56 35 50 I 
I 
4 20 34 64 34 47 
I 21 20 34 54 32 45 II 
II 12 20 32 52 28 40 
li 
:I 
5 20 32 52 33 40 
'I 1 20 31 51 35 40 
23 18 33 51 30 43 
I 2 18 32 50 28 46 
I ~ 18 31 . 49 36 35 
I 20 14 30 44 26 
II 
46 
I 13 14 28 42 28 38 
I I 18 12 27 3\1 24 36 I 
li 14 10 27 37 17 34 ' 
(concluded on next page) 
q-
!i 
II 
I 
i 
I 
I 
I 
I 
Total Gain 
(7) (8) I 
103 32 
~5 84 I 
I 
86 26 
82 22 I 
84 24 
I 85 29 
1\ 81 27 
\I 
77 23 li 
I 68 16 I 
73 21 
I 
75 24 I 
73 22 
74 2.4 
71 22 
72 2S I 
66 24 
I 
60 21 
51 14 
I 
. I 
i! Table 3 . (Con' t . ) 
I 
II 
I 
I 
lj 
I 
I 
; 
II 
I 
I 
I 
II 
Pupil 
(1) 
15 
24 
3 
10 
16 
22 
£'re-Test 
Parts Parts 
I-II III-IV 
(2) (3) 
10 26 
10 26 
10 25 
6 22 
7 20 
8 18 
.lt'lnal. 'l' e s t 
Parts Parts 
Total I-II III-IV 
(4 ) (5) {6) 
36 20 33 
36 1'7 34 
35 16 29 
28 8 28 
27 20 28 
26 20 24 
Total 
(7) 
53 
51 
45 
36 
48 
44 
Gain 
(8 ) 
17 
15 
10 
8 
21 
18 
II 
II 
I JO 
i 
I 
==t-
Chapter I I 
UNIT ORGANIZATION OF THE TOPIC FOR1IDLAS 
General Statement of the Unit 
I t i s necessary f or one t o unde rs tand what f ormulas 
are and how t o us e them before one can continue profitably 
with mathematicsJ such as advanced algebraJ trigonometry 
and the like; or with the sciences, such as physics or 
chemistry. 
A formula is any general fact, rule, . or principle 
expressed in algebraic symbols. 
Frequently it is necessary to find the value of one 
of the letters in a formula when the values of the others 
are known. To do this most convenientlyJ it is best to 
treat the formula as an equation with literal coefficientsJ 
solve for the desired unknown, and then substitute in the 
result the known values of the letters. 
Delinutation of the Unit 
l. Many important relations in mathematics are 
expressed by formulas 1nvolv1ng two variables such that 
for any numerical value of one variable the value of the 
other is determined. 
Example: The area of a parallelogram is equal to the 
product of its base by its height. The formula which 
illustrates this rule is: 
A=bh 
If the length of the base of a parallelogram is fifteen 
inches and its height is eight inches~ find its area. 
A = (15) (8 ) 
A == 12,0 square inches 
2. Problems in uniforrr1 motion are based on the assump 
tlon that an object is moving at a constant rate for some 
specified time. The fundamental relation is d r t. 
Example: Find the rate of speed of a train which runs a 
distance of 250 miles in 4i hours. 
d 250 
r=-=-
t 4.5 
r = 55.55 miles per hour 
3. The interest on money borrowed or invested is 
equal to the product of principalJ rate, and time. The 
formula wh1ch illustrates this rule is: 
i = p r t 
Ex~mple: Find the amount of interest to be paid by an 
12 
individual who has borrowed $200 at six per cent for a 
period of five months. 
i = p r t 
= (200) 
:=: $5 
4. If two ·quantities depend on each other in such a 
manner that when one is changed the other is changed in the 
same rat1o, either quantity is said to vary d1rectly as the 
other. 
Example: Uther factors rema1ning constant, the volume of a 
gas varies directly as the absolute temperature. A quantity 
of a gas occupies one hundred cubic centLmeters at a tempera-
ture of ·25 C. vvhat is the volu~e of this gas at 45 C? 
V T 
-::::--
V, T, 
100 298 
-=-
v, 318 
298 v, :, 31800 
V
1 
:: lOo.? cubic centimeters 
5. One quantity or number is said to vary inversely as 
another when it varies as the reciprocal of the other. 
Example: Uther factors remaining constant, the volume of 
a gas varies inversely as the pressure to which it is 
18 
subjected. A quantity of a gas occupies one hundred 
cubic centimeters under a pressure of 760 nun . What is 
the volume of this gas under a pressure of 740 nun? 
v ~ I :::: 
v, p 
100 740 
v, - '76o 
74V1 = 7600 
~ = 102 . 7 cubic centimeters 
6. The general quadrat1c equation ax2 f b x t c 0 
can be solved and the result used as a formula to solve any 
quadratic equation, since ~, b, are general coefficients 
and may therefore be numbers of literal expressions of 
any kind. 
Example: Solve 6 
X =. 
2 
X + ll X -7 0 
Solution 
Substituting in general formula , 
-b ! y bz. - 4 ac 
2a 
we get · ll ~ r2l 
X .: --.....:,_ ____ _ 
+ 168 
l2 
1 4~ 
x -
7 
and - l 
- 3 2 
7. The graph of the linear equation may be ex-
pressed by the formula y:. ax t by in wh1ch a and b are 
constants. 
8 . The graph of the quadrat1c equation resulting 
in the parabola may be expressed by the formula X= a y 
where ~ is any constant. 
9. The graph of the quadratic equation resulting 1n 
the hyperbola may be expressed by the formula xy~ k where 
k is any constant. 
10. The graph of the quadratic equation result1ng in 
the circle may be expressed by the formula X2.+ y2.::::. r 2.. 
where r is radius. 
ll . The graph of the quadratic equation resulting 
in the ellipse may be expressed by the formula ax.z. + by~c 2-
in wh1ch the constants a and b are unequal and are of the 
same sign as the const9.nt c. 
J .5 
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List of Probable Indirect and Inc1dental Learning Products 
A. Indirect 
1. The solution of formulas depends on the 
application of the mechanics of the algebraic equation. 
2. When the formulas 1n a part1cular f1eld 
are known~ a problem may be solved by classifying it as a 
special case of one of the formulas. 
3. This un1t is necessary if we are t 'J under-
stand the works on numerical trigonometry~ and the methods 
of solution of problems in physics and chemistry. 
4. A better understanding of, and 1ncr•eased 
skill with, arithmet1c operations involving proport1ons. 
B. Inc1dental 
l . It pays to be accurate in the algebra or the 
arithmetic involved in the exercises • . A. solution based on 
the correct formula can be spoiled by carelessness in com-
putat1on. 
2. Those who can solve the more difficult ex-
ercises should plan to enroll in the sequential mathematics 
courses. 
References for Teacher's Use 
Billett, Roy 0., Fundamentals of Secondary School 
Teaching 
Houghton-Mifflin Co., Boston., 1940. 
16 
Hart and Gregory~ 
Lasley and Mudd, 
Milne and Dovmey, 
Soclalized .General 1futhematics~ 
D. C. Heath Company~ 
Boston~ 1937. 
The New Applied Mat hematics~ 
Prentice-Hall Company~ 
New York~ 1934. 
Second Course in Algebra, 
American Book Company, 
Boston, 1925. 
Slade and. Margolis, Mathematics for Technical !lnd 
Vocational Schools 
John Wiley and Sons, 
New York., 1940. 
The Place of Mathematics in Secondary Education., 
Fifteenth Yearbook., National 
Council of Teachers of 
Mathematics., Bureau of 
Publicat1ons., Teachers College., 
Columbia University, New York. 
The Unit Assignment (tentative time allotment~ three weeks) 
l . Introductory Act1vity - A mimeographed copy of 
the transcript of an account furnished by a local savings 
bank was given to each student. 
Mr . B. opened a savings bank account by depositing 
$150 on March 16., 1947. Deposits and withdrawals after 
that date were as follows: June 10~ 194?~ he deposited 
$75; on October 15, 1947 he withdrew $15; on February 20~ 
1948., he deposited $100; on August 1~ 1948 he withdrew 
$50; and on December l~ 1948., he deposited $200. The 
17 
Savings Bank paid interest at 1!% compound semiannually. 
Interest was added to the account January 1 and July 1 of 
each year. Interest began to accrue on deposits on the 
first day of the month following date of deposit unless 
the deposit was made on the first day of the month1 in 
which case interest began on the date of deposit. The 
withdrawql of any amount cancelled the interest on the 
amount withdrawn for the entire interest period. Find the 
amount on deposit on January 11 1949. 
The discussion centered around the solution of this 
problem by the use of the interest formula. 
?J-2. By algebraic translation determine the formulas 
for the following rules: 
a) The area of a triangle is equal to one-half the 
product of its base and altitude. 
b) The interest which money invested will earn is 
equal to the product of the principal 1 rate 1 and time. 
The principal represents the amount invested 1 . the rate 
stands for the per cent of return 1 and the time is figured 
on a yearly basis unless specified otherwise. 
~:- Each item marked with an asterisk appears on the 
pupil's mimeographed study guide. 
18 
c) The volume of a cylindrical solid is equal to 
the product of the area of its base by its height. (Express 
in termB of radius~~·) 
-Jt-3. The four walls of this room have a fire proof 
brick lining between the exterior and interior surfaces. 
If each brick is of uniform surface 3 x 5 inches~ how many 
were used to line the walls of this room whose length is 
25 feet~ width 18 feet~ and height 9 feet? Allow 120 square 
feet for windows and doors. 
4. Discussion conductea by teacher~ with pupils re-
ferring to textbooks. 
a) Problems on uniform motion are based on the 
assumption that the object is moving at a constant rate 
for some specified time. 
b) What is the formula for the distance covered by 
the object in the above rule? 
~t-5. Group Work. Each member of the group is to 
assume responsibility for a certain number of exercises. 
Prepare this work for class demonstration. 
A: 68 l-13 ) 
~-6. Group Work. 
A: 70 l-7 
7. Groups report to class on assignments 5 and 6. 
19 
8. The teacher explains the interest formula~ solves 
and discusses the following problems with the class; 
Write the formula for the interest, i, on a principal 
of p dollars at simple interest at r per cent for. t years. 
a) Solve this formula for E" for t. 
b) ·what principal will yield $480 interest in 3 
years, 4 months at 6%? 
c) In what time will $4000 yield $350 interest at 
5%? At 4!% At 4 3/4% ? 
*9. You are to solve the following problems: 
A. 70 : l-7 
*10. Classwork: Applications of the interest 
formulas. 
11. It is often convenient in formulas to represent 
two different numbers by the symbols n' and ~" (read 11 n 
prime" and 11 n second") or by n 1 and n.2. (read "n sub one" 
and "n sub two 11 ). In scientific formulas it is an aid to 
the mind to represent different but related times by t 
"""' 
and ! 1 and different but related distances by ~· and f' · . 
If a letter has an exponent it is preferable to use sub-
scripts rather than primes. 
l) To read as follows: "A : 68 : 1-13 Exercises 
1-13 Page 68 Reference A in the student's bibliography." 
Several formulas containing primes and subecripts are 
found on page 76 of our textbook. Read the formulas and 
explain the functions of the subscripts and primes in each 
formula. 
~~12. Solve the following problems: 
B : 176 : 1-8 
*13. In many localities fire wood is sold by the 
cord~ which is a pile 4 feet wide~ 4 feet high, and 8 feet 
long~ containing 128 cubic feet. If the width and height 
of the pile remain constant, the nunmer of cords of wood 
varies directly as the length of the pile. 'I'his i~ ex-
pressed by the proportion 
C = L 
C1 1 1 
If a pile of wood 12 feet long contains lt cords, how 
many cords will there be in a pile 10 feet long? 16 feet 
long? 30 feet long? How long would the pile be to con-
tain 5t cords? 3.75 cords? 
14. If two variables are so related that one in-
creases proportionately as the other decreases, and vice 
versa, either variable is said to vary inversely as the 
other. For example, in a triangle of a given area ! 1 the 
base b and the altitude a may vary, the base decreasing 
2,J 
as the altitude increases~ and vice versa; that is~ the 
base varies inversely as the altitude. This is apparent 
from the formula~ A ~ 1/2 ab. 
*15. Form groups of four and solve the following 
problems: 
A 281 l-9 
Keep copies of the work of your group and appoint one 
member to present the material of that group. 
~t-16. Presentation of material by group leaders~ 
followed by a general discussion by the class on the chief 
points emphasized by them. 
17. In the solution of quadratic equations~ often 
the quickest method and at times the only method of solu-
tion is by the use of the quadratic formula. The roots 
of the equation can be obtained by reducing the equation 
to the general quadratic form and them employing the quad-
ratic formula~ 
-b+F 
X : 
2a 
*18. Determine the roots of the following equations 
by using the quadratic formula: 
B 159 : 7 - 14 
2 
.,rl9. Those who have received. permission of the 
teacher before hand are to solve the following exercises: 
A 172 : 17 - 22 
20. You have learned in your experiences with the 
solution of quadratic equations that such an equation may 
have two, four, six, etc. roots. You have learned also 
that some of these roots are real and others are imaginary. 
The real roots can be checked by inspection • 
.,r2l. Quiz on work in 1-20 inclusive. 
22. You have learned in your first course in 
algebra that the graph of a linear equation like 3x ~ 2y~ 
6 is a straight line. The plotting of the graph for the 
above equation illustrates an important relation between 
an equation and its graph, which may be stated thus: 
Every point whose coordinates satisfy the equation 
of a line lies on the graph of the equation. 
Conversely, ·the coordinates of any point on the 
graph of an equation satisfy the equation. 
*23. By using the. formula which . expresses the graph 
of the linear equation, construct and check the graph of 
the following: 
A : 84 : 1 -6 
28 
24. Discussion of the exercises in 22 and the check-
ing of the graphs. 
25. The process of graphing a quadratic equation in 
two variables must be understood before one can solve 
graphically a system of two equations _·of which one or both 
are of the second degree. 
It will be noticed that the method employed in graph-
ing a quadratic equation in two variables differs little 
from the plotting of quadratic functions in one unknown. 
The types of curves which result from the process of 
graphing quadratic equations in two variables will now be 
considered. 
26. The parabola~ along with certain other curves 
resulting from the graphs of quadratic equations in two 
variables~ belongs to a family of curves known as conic 
sections. The formula for the parabola is 
x = ay 
*27. Construct the graphs of the following: ~ 
B 262 : 6-8 
28. When plotting pairs of nwnbers which were sub-
stituted for the variables in an equation representing the 
hyperbola, one obtains a two-branched curve. This curve 
does not touch either axis. For if one substitutes o for 
2 4 
!' one does not obtain a value for l but the meaningless 
statement "y -- 12 It 
• Similarly, there is no point on the 
u 
curve for y = 0. The curve approaches closer to each of 
the axis as it recedes from the origin. 
29. Teacher plots equations; first, one in which 
k is positiveJ and then one in which k is negativeJ re-
vealing that the general position of the curve can be de-
termined by a knowledge of k. 
a) If k is positive, one branch of the curve lies 
in the first quadrant and the other in the third. 
b) If k is negative, one branch lies in the second 
quadrant and the other in the fourth • 
.,~30. Plot three of the following equations: 
A 
B 
194 
172 
• 
• 1-7 
3-11 
In each of the problems you have solved state in each 
quadrant the branches of the curve are located, g1ving 
reasons in each case. 
*31. Groups report to class on assignment 2V. 
32. Teacher develops proof of the statement that 
the graph of any equation of the form x ~ + :z. ~ -y ~ r 1s a 
circle whose radius is r. 
2 5 
33. Hereafter, when it is required to graph an 
equation of the f orm x2. + y 2. =- r 2., the student may use 
compasses and with the origin as center and with the proper 
I 
radius (the square root of the constant term), describe the 
circle at once. 
*34. How can you identify the quadratic equation of 
the ellipse? In what respects does the equation of an 
ellipse differ from that of a circle? 
Plot the following equations: 
A 195 : 8-9-10 
~~"35. Quiz on work in 21-34 inclusive. 
36. Now you have an opportunity to solve exercises 
which arise in geometry, physics, chemistry, and aviation. 
Do correctly five of each type. 
A. Geometry 
A: 109 31-37 
142 9-14 
195. 1-10 
B: 142 1-8 
B. Physics ~nd Chemistry 
A: 69 7-13 
C: 172 10-21 
D: 142 7-16 
2 
I 
1127 ====~===========================----==-=-~=7:o~j=~=-~-'==~ 
C. Aviation 
A: 132 1-12 
B: 116 3-12 
D: 144 1-14 
*37. An objective test on all of the work covered in 
the unit. 
General Study and Activity Guide 
Since this material was identical with the items 
marked with asterisks in the Unit Assignment~ it will not 
be repeated here. 
Optional Related Activities 
1. The curves studied in this uni t - namely~ the 
circle~ the ellipse~ the hyperbola~ and the parabola 
actually appear in nature; f or example~ the path of a ball 
thrown through the air in any direction, except vertically 
upward or downward is approximately a parabola. By con-
sulting the History of Mathematics found in your references~ 
list several representations of these curves in nature. 
2. Look through your physics textbook and make a 
list of the t ypes of problems which can be solved by the 
use of formulas. Identify the variables which occur in each 
formula. 
3. Refer to College Entrance Examination Board 
Examination Question in Mathematics. (Pupil .H.efer•ences). 
Have the teacher assign special problems to you. 
4. Compound Interest Acc1rnulation in a Savings Bank 
Book. 
Arrange a sheet to resemble a page in a savings bank book. 
Use the following data: 
Date Deposit Withdrawal DivJ.dend Balance 
Use semiannual dividend per1ods~ January and July dates . 
:Make entries in the proper columns after you have chosen 
the amount to deposJ.t. ( r=li% ). 
Find the balance as of July, 1955. 
5. The formula f or the amount, ~' when money is 
invested at s 1mple interest is a= p (1 f rt). :Make a 
graph of the formula if E = $200 and r = 4%. From this 
graph estimate the number of years in which the principal 
will double itself. 
6. Consult 1'The History of Mathematics~" (Pupil 
References) for a descriptJ.on of the work of Kepler in 
the study of conic sections. Prepare a report for clas s 
reading. 
7. The volume of any right circular cylinder is 
given by the formula V.=lf r2 h and the ar ea of its surface 
by A: 2 7T'r:L. + 2 7Trh . The volume of a certain cylinder 
is a fix ed constant m. Express its total area in terms 
of m and as a function of r~ the radius of its base. 
8. Make a collection of formulas which you may find 
. in your daily readings of newspapers and magazines within 
the next three weeks. Prepare a display of this material 
which can be mounted on the bullet1n board. 
Pup1l References 
Betz, William~ Bas1c Mathematics, 
G1nn and Company, 
Boston, 1942, pp. 97-110. 
Hart and Gregory, Socialized General Mathematics, 
D. C. Rea th Co. 
Boston, 1937, pp. 27, 89-92, 326 
Hawkes, Luby, Touton, Second Year Algebra, 
Ginn and Company 
Boston, 1942, pp. 192-195, 
140-142, 68, 139., 278-282. 
N. J. Lennes, Second Course in Algebra 
MacMillan Company, 
Boston, 1943, pp. 92-104, 
202-204, 288 
Milne and Downey, Second Course in Algebra, 
American Book Company 
Boston, 1925, pp. 119-122, 
128, 137-141, 142, 368-370 
Slade and Margolis, Mathematics for Technical and 
Vocational Schools 
Johri Wiley and ::ions, New York, 
1940., pp. 107-112, 137-142. 
Examination Papers, College Entrance Examination 
Board, June, 194 7 · 
Formula Examination 
Foreword: 
Do your best work. However, do not worry if you cannot 
answer some of the questions. Your score will not be counted 
towards your mark in mathematics. This test is intended to 
give the teacher some idea of what to emphasize. 
Part I 
By algebraic translation determine the formulas for the 
following rules . Write the formula in the space provided for 
at the left of the statement. 
c == Trd Example: The circumference of a circle is equal to 
the product of pi and its diameter. 
(circumference) - Pi x (diameter 
C =TTXd 
----
1. The area of any circle is equal to the product of 
by the square of its radius; or it is equal to 
the product of and the square of the diameter, 
all divided by four. 
2. The perimeter of a rectangle is equal to twice 
---
3. 
---
the sum of its base and altitude. 
The area of a triangle is equal to one half the 
product of its base and altitude. 
,, 
4. T.he area of a trapezoid is equal to one half of 
---
the product of the sum of its bases by its 
altitude. 
5. The area of a rhombus is equal to half the 
---
product of its diagonals, or it is equal to the 
product of its base and alt1tude. (g1ve both 
formulae ). 
6. Tne square on the hypotenuse of a r1ght triangle 
---
- - --
is equal to the sum of the squares on t.he other 
two sides. 
7. The 1nterest wh1c.h money invested w1ll earn is 
equal to the product of the principal, rate and 
time. The pr1nc1pal represent1ng amount invested) 
the rate stand1ng for the per cent of return 1 
and the time is f1gurea on a yearly basis unless 
otherwise spec1fied. 
8 . 1'he total amount accumulated in a sav1ngs account 
----
at s~ple 1nterest is equal to the sum of the 
principal and its interest. Express by formulae. 
a. Vhth functions r and t. 
b. Wi thout funct1ons l" and t. 
9. The total amount acc~ulated in a savings 
----
account at compound interest is equal to the 
princ1pal nhllt iplied by the sum of one and the 
rate, which stun in turn is ra1sed to a power 
equal to the ntunber of interest periods. 
10. The volume of a cylindrical solid is equal the 
---
area of its circular base by the height (express 
in terms of radius, r.) . 
11. Tr1e volume of a rectangular solid is equal to 
t he product of i ts length -> VJidth and height. 
12. The lateral surface (s) of a cylinder of revolu-
tion is equal to twice the product of 1T by its 
radius and height. 
____ 13. The altitude of an equilateral triangle is equal 
---
•C __ _ 
to one half the product of the side (s) by the 
square root of 3. 
14. The force of a body in mot ion is equal to the 
product of its mass and velocity divided by the 
time it is in mot ion. 
15. The distance that e. body in motion will travel 
is equal to the product of i t s velocity and 
time. 
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Part II 
In the following problems indicate the formula or 
formulas you would use if the complete solution were asked 
for. Do not solve the problems. 
---
---
---
16. If it cost $22.89 to print 218 pamphlets, how 
much will it cost to print 404 at the same 
rate? 
17. A barn worth $2750 was burned to the ground. 
The owner received $2150 from the insurance 
company. For what per cent of the total value 
was the barn insured? 
18. A flagpole 36 feet long is broken off 16 feet 
from the ground. How far from the base will 
the top of the pole strike the ground, if it 
does not become completely detached at the 
16 foot mark. 
---
19. What change must take place in the pressure 
upon a mass of gas in order that its volume 
may become three tlines as great? 
20. The record speed for a pitched ball is 135 
---
feet per second. How long would it take this 
ball to reach the batter if the distance from 
sa 
box to plate is 60.6 feet? 
21. An automob1le starts from rest, and 5 seconds 
---
later is going at the rate of 15 miles per 
hour. Find the average gain in miles per hour 
for each of the five seconds . 
22 . The s1mple. 1nterest on a sum of money varies as 
---
the time during ~mich it bears interest. If 
the interest on a certa1n sum is $84 . 20 for 5 
years, what will the interest be for 8t years? 
___ 23. Write the formula that gives t, the total sur-
face of a cylinder of revolution, in terms of 
h, the al t1 tude, and .!> the rad1us of the base. 
- ---
24. Given the diagonal of a cube equal to K • Find 
the volume of the cube. 
_______ 25. Construct a formula for expressing the length 
h of the hypotenuse of a r1ght tr1angle knowing 
that it 1s the square root of the sum of the 
squares of the other two sides., a and b. 
Part III 
The solutions to problems applying specific formulas 
are dependent upon the ab1l1ty to subst1tute 1n and evaluate 
the formulas. Solve the follow ing problems writ1ng the 
S4 
results on the line to the left of the exercise. Do the 
computations on paper provided for this purpose. Wr1te the 
formula pertinent to the problems. 
26. As a result of basketball, our auditorium floor 
---
is badly in need. of a resurfacing . If the cost 
of material and l abor is f1gured at $1 .25 per 
sq. yd. what w1ll be the necessary expenditure 
for that surf ace which is 70 x 50 ft? 
27. The four walls of this room have a fireproof 
---
brick lining between the exterior and interior 
surfaces. If each brick is of uniform surface 
5 X 3 inches, bovJ many were used to line the 
walls of this room 25 feet long, l d ft. wide and 
9 ft. high? Allow 120 sq. ft. for windows and 
doors. 
28. If a baseball diamond is 90 ft. square what is 
---
?9 .... . 
---
the distance from home plate to second base? 
Can any baseball fan tell us why these partlcu-
lar d1stances are so significant to every base-
ball coach in the selection of h1s players as 
well as the success of his team? 
Perhaps you have noticed the short cut path 
diagonally across the rectangular front lawn 
S 6 
---
---
----
of the school yard. If a student makes two 
trips per day what savings is there in the 
distance cut off when the distance from the 
walk is 40 feet and the distance along the 
street 1s 30 feet? Assuming a 190 day school 
year what is the distance saved in miles? 
30. If the local water rates are 45 cents per 100 
cu. ft. for the first 5000 cu. ft. of water 
and 18 cents per 100 cu. ft. for all in excess 
of 5000 during the same month, what would be 
the cost to fill with water this room 24 feet 
long; 28 ft. wide, and 15 ft. high? 
31. On the same basis what would be the water cost 
for a school tank 50' x 20' x 10' over a school 
year of 180 days with a daily change of water? 
32. Find how many square inches of tin are required 
for a ton~to can 4.875 inches high and 4.25 
inches in diameter, making no allowance for 
seams. 
33. Suppose a father deposited in a sav1ngs account 
---
for his son $1000 at the time of his entrance 
to school. now much would this amount to at 
Sl!nple interest at the complet1on of h1s high 
school career 12 years later? By use of the 
formula determine the amount it would be in a 
savings bank paying the same 2%, but which is 
compounded quqrterly. 
34. An automobile travels 60 miles in li hours. At 
---
the same rate how many miles will it travel in 
24 minutes? 
---
35. If 428 pounds of a commodity costs $72.76, how 
many pounds of the commodity can be purchased 
for $56.61 at the same rate? 
Part IV 
In each of the follow1ng exerc1ses make the quant1ty 
indicated by the letter in the r1ght hand colunm the subject 
of the formula, e.g.: 
Formula New Subject 
A = l b l l ::: ~ 
36. X = a-b a 
3?. a X;o b 
38. X = a.2. a 
3~. X =ra a 
40. c = 2 1T r r 
41. s = Vt v 
8 8 
42. t = 2TT1 1 l 
. g 
43. S = 2 Tf r1 1 
44. S - vt-igt v 
45. D -nOh 
- ss- h 
46. c = 5 (F-32) F 
9 
4'1. 1 f l 1 f - - --
n v f 
48. v =! Ah h 3 
49. S _ 5x ~ y y 
--' 4 
50. T : B~ 1 - U.6B L . 
188 
Test 
Item 
1 
2 
3 
4 
5 
6 
7 
8 
B 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Key to Formula Examination 
Test 
Response 
A = Trr:z. 
p - 2{b + h) 
A - l/2 bh 
A = l/2h (b + b1 ) 
A - l/2 dd, 
C4 = a~ + b~ 
i - p r t 
A - p + prt 
A = p( l + r )"' 
V =1rr~ h 
V=. lwh 
0 = 21rr h 
h = 1/2 s Y3 
F _ mv 
-r 
N _ c 
N,- c, 
r = p 
13 
It em 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
Response 
v 
- = v, 
d 
p, 
p 
vt 
v - at 
i - prt 
t - 27Trh 
V K3" v;:;-
- 4 '2 
h = ra2. + b4 
$486 
A == bh 
6278 
A = bh 
127.2 feet 
c2 = a4 + b2.. 
.72 miles 
c 2 = a~ + ba.. 
$31 . 64 
V = lwh 
$3253 .00 
V = lwh 
6tJ.l3 sq. in. 
V = 7'r r2.h 
$240.00 
ioooP(i.uos)48 
A = p(1 + r)n 
40· 
Test rrest 
Item Response Item ResEonse 
34 16 miles 49 y ;: 5x - 4s 
d t s 
cr, = t , 
50 L = 18dT .f. .6B3 
35 333 lbs. B.t 
w c 
- .:: -
w, c, 
36 A = X + b 
37 b = a/x 
38 a = rx 
3~ a = x/b 
40 r = c/2 TT 
41 v = s/t 
42 1 =~ 
43 l = ~ 
2Tr 
44 v = s .f. ~gt .l. 
t 
45 33D h :. -so 
46 F 9c f 160 
= 5 
47 f nv 
== V"'Tn 
4e h _ 3v 
--A 
Chapter III 
EVAlUATION OF THE UNIT ON FORMULAS 
Teaching the Unit 
The teacher's log.-- A day-by-day account of the teaching 
of the unit on formulas was kept by the teacher. The log 
conta1ned .notes relative to the work of individual pupils 
and groups of pupils. Dates were listed for the pooling-
of-experiences periods and for tests. 
The chief value in keeping a log was to enable the 
teacher to decide which items in the study guide were 
worthy of being retained and which should be eliminated 
or revised.. 
Introduct~on of the unit.-- Teaching of the unit began 
with an explanation to the pupils of th~ plan of work which 
they were to follow for a period of approx1mately three 
weeks. They were told that the plan was an experiment~ 
and that worthwhile suggestions on their part would be 
incorporated in the unit. The purpose of the unit, as 
well as the subject matter of the unit~ was discussed. 
Preliminary diagnostic test.-- The test was administered 
to all the students on two days preceding the introductory 
talk~ as a preliminary diagnostic test. Parts I and II 
were given on the first of these two days~ and Parts III 
and IV were given on the second day. At the conclusion of 
the teaching of the unit the same test was given as a final 
examination. The test results are recorded in table 3 of 
Chapter I. 
The pupil study-and activity guide.-- A copy of the pupil's 
study-a:n:d-activity guide was given t.o each student prior to 
the introductory talk. They were instructed to make comments 
on the marg1ns when they thought suggestions would be helpful 
These comments were entered in the teacher's log for future 
ref~rence. The first day's work was devoted mainly to the 
discussion of the study-and-activity guide. 
The second day of the teaching of the unit.-- The teacher 
explained to the pupils that they were to work on their 
study-and activity guides in groups or individually as 
they wished. In a very few minutes groups were formed. 
The teacher devoted the period in checking the activities 
of the groups. :Most of the grol.!PS selected the first 
1\ 
lj 
l1 
II 
II 
I 
I 
II 
II 
J\ 
I 
I 
I 
item of the study-and-activlty guide as their work for 
this second day of teaching the unit. 
The third and fourth days of the teaching of the unit.--
The pupils were turning in completed work to the teacher. 
When a section of the study-and-activity guide was completed 
it was given to the teacher. This material was corrected 
and filed away in the folder provided for completed work. 
The students were not all working on the same items now, 
but were selecting various items which were of particular 
interest to them. 
The fifth day of the teaching of the unit.-- This was the 
first experience the pupils had with ~'the pooling-of-
experience phase" of the work. The students worked in 
groups with the leader demonstrating the work while the 
others in the group offered suggestions and helped to 
answer the questions asked of them. During the program 
j the pupils took notes and asked questions informally. 
\ The "pooling-of-experience phase 11 was announced 
II 
11 two days in advance of the class period in. which it was 
II \ to take place. The students were asked to turn in a brief 
II I 
I 
14.8 
II outline of the subject their topic would cover. The topics 
11 were posted on the bulletin board the day before the "pooling-
<! 
L 
of-experience phase" was to take place. 
The second week of the unit.-- On the first day of the 
second week a test formulated by the teachers from items 
submitted by the pupils was administered to them. 
Time was spent in class on Tuesday in discussing the I 
test, not as a class recitation, but as individual or 1
1
1 
group work so that no pupil was obliged to go over exercises 
which he had solved correctly. 
Many pupils had studied as far as item 15. Such 
pupils were excused from the instruction periods. In 
some of the instruction periods, pupils who wished help 
gathered at the blackboard with the teacher; and the other 
pupils worked alone or in groups on the advanced work. 
The third week of the unit.-- During the last week of 
actual work on the unit, the work was almost all done by 
~onferences of individual pupils or small groups with the 
teacher, some pupils were working on different items on 
the remainder of the unit assignment. 
To help the slowest pupils finish the unit the 
teacher excused them from much of the work in some of the 
ite~. Some of these pupils as noted in table 2 could not 
have been expected, on the basis of personal records and 
I 
previous grades in mat~ematics 1 to acco~plish much except 
with the easiest parts of the unit. The teaching of the 
unit was formally completed on Monday and Tuesday of the 
fourth week when the final test was administered. It will 
be recalled that the final test was the same as the pre-
test. The last activ~ty was the administration of a 
questionnaire to discover the pupil's reactions to the 
unit. 
Statistical Treatment of Test Results 
The pre-test 
Table 3 of Chapter I furnished the data for the 
statistical treatment of all test results. 
Table 4. Arithmetic li~ean and Standard Dev1ation of the 
Total Scores in the Pre-test of Twenty-four 
Pupils on Formulas in a Grouped Frequency 
Distribution 
Class Interval ::. 3 
Frequency 
L1mits Midpoint Frequency Deviations Deviations 
f d fd fd 
71-73 72 1 + 7 + 7 + 49 
68-70 69 0 + 6 0 0 
65-67 66 0 t 5 0 0 
62-64 63 0 t 4 0 0 
59-61 60 4 + 3 fl2 f 36 
56-58 57 1 t 2 + 2 + 4 
53-55 54 2 + 1 + 2 + 2 
50-52 51 5 0 0 0 
47-49 48 1 - l - 1 + 1 
44-46 45 l - 2 - 2 + 4 
41-43 42 l - 3 
- 3 + 9 
38-40 39 1 - 4 - 4 .1. 16 I 
35-37 36 4 
- 5 -20 +100 
46 
Table 4. Can't. 
Class Interval = 3 
Limits Midpoint Frequency Deviations 
Frequency 
Deviations 
fd fd~ f d 
32-34 33 0 - 6 0 0 
29-31 30 0 - 7 0 0 
26-28 27 3 - 8 -24 .J-192 
N = 24 ( fd ::: 31 ifd2 = 413 
Arithmetic :Mean Standard Deviation 
Assumed Mean = 51 ,.., D u• • = c.i. r~._- ~t 
( fd - -31 rr _ -vr :::: -1.292 
i' fd ( . ) ==- 3(-1.282) T C.l. 
= -3.876 
lvl :::51 + ( -3.876) 
:::4 7.124 
~ 3 ~7.209 - 1.669 
= 3 (15.540 
= 3 (3.94) 
== 11.82 
Table 4 shows the range in the scores in the pre-test. 
The highest score was 71~ the lowest was 26, and the 
arithmet1c mean was 47.12. Figure 1 depicts the relative 
scores grouped about the mean and also the actual distribu-
tion and standard distribution of scores on the pre-test. 
47 
The normal distribution is represented by red dotted 
lines (Figure 1). The results in the Pre-test on Formulas 
as shown by the actual distribution of pupil growth in 
Figure 1 showed fewer pupils in Group III than the teacher 
expected and more pupils in Group II than the teacher 
expected. 
None of the scores of the pupils in the Pre -test fell 
below the lowest point on the relative growth scale. 
The gains in the scores in the final examination over 
the scores in the Pre-test are treated in Table 5 and in 
Figure 2. 
Table 5. ArlthmetJ.c Mean and Standard Deviat1on of Ga1ns 
in the Final Examination over the Pre-test in 
the Total Scores of Twenty-four Pupils on 
Formulas in a Grouped l''requency Distribution. 
Class Interval= 2 
Midpoint 
Frequency fd~ I~imi ts Fre~uency Devi~tions Devit~ions 
33-34 33.5 1 t 6 t 6 t 36 
31-32 31.5 1 + 5 t 5 + 25 
2t1-30 2t1.5 l + 4 + 4 
"' 
16 
27-28 27.5 2 t 3 + 6 + lb 
25-26 25.5 1 t 2 + 2 + 4 
23-24 23.5 5 .L 
' 
l .L 5 + 5 
' 
21-22 21.5 6 0 0 0 
19-20 19.5 0 
- 1 0 0 
48 
I 
Table 5. Can ' t . 
Class Interval = 2 
Limits Midpoint 
17-18 17.5 
15-16 15.5 
13-14 13.5 
ll-12 11.5 
~-10 9.5 
7-8 7.5 
Frequency 
Frequency Deviations Deviat i ons 
f d fd 
2 
- 2 - 4 
2 
- 3 - 6 
1 - 4 - 4 
0 
- 5 0 
1 - 6 - 6 
1 - 7 - 7 
fd~ 
+ 8 
+18 
+16 
0 
t36 
+49 
N: 24 ..(f d = + 1 :z. £ fei = 231 
Arithmetic Mean Standard Deviation 
-
Assumed Mean = 21.5 S.D . == c.i. 
£ f d 1 T = -z4 =- .0416 
~fd (c . i.) = (2)( .U416) 
N = .0832 
M = 21 . 5 t .0832 6.2 
M = 21.58 
The range of gains extended from 34 to 8; the arithmetic 
mean was 21.58 and the standard deviation was 6.2. Figure 
2 indicates the actual distribution of gains . 
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The Final Test 
Total scores on the final test are treated in Table 6 
and Fi gure 3. 
Table 6. Arithmetic Mean and Standard Deviation of 
Total Scores of Twenty-four Pupils on Formula 
Examination in a Grouped Frequency Distribution. 
Class Interval = 5 
Frequency 
Limits Midpoint Frequency Deviations Deviations fd~ f d fd 
~ 
100-104 102.5 1 f 6 + 6 + 36 
95-99 97.5 1 + 5 + 5 + 25 
90-94 92.5 0 f 4 0 0 
85-89 87.5 2 + 3 f 6 t 18 
80-84 82.5 3 f 2 + 6 + 12 
75-79 77.5 2 f 1 + 2 t 2 
70-74 72.5 5 0 0 0 
65-69 67.5 2 
- 1 - 2 f 2 
60-64 62.5 1 
- 2 - 2 t 4 
55-59 57.5 0 
- 3 0 0 
50-54 52.5 3 - 4 -12 f 48 
45-49 47.5 2 
- 5 -10 t 50 
40-44 42.5 1 
- 6 - 6 t 36 
35-39 37.5 1 
- 7 - 7 t 49 
N ::: 24 k_ fd =- -14 P._f d.2- == 282 
I 
6r1up I 
.z pupils 
1/cf-u.al 
Cjr4 w fir 
shtHvn 
10 pu_pils 
6r~upi!Z. G"rou.pl£ 
Spupils sru.pils 
G rou.,p X 
2 pupils 
d/sfri6-u.fldfL o! pupf{ 
wit~ /JIJrma.,/ d isfr/~af/tJ~ 
in. red " 
130 4SI~ 1 70 
"' "2, 
nl1e ~19+ /#fl 
Fi~ure. 3. Rehtfive 'J YIJUJfh sca.le. f~r 
fbfal scores on P/)rmu /a_ 
-t-est. 
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Ari tbmetic Mean 
Assumed Mean :: 72.5 
Lfd -14 -.5833 
-w- :: --v± -
zfd (c.i.) = 5(-.5833) 
N 
= -2.9165 
M ~ 72.5-2.9165 
M :::. 69.58 
Standard Deviation 
S.D. = c.i. (?.:t-\Lfr0/" 
::5 ~ 
:: 5 r 11.41 
= 5 (3.28) 
:: 16.40 
The total scores extended from 103 to 36; the arithmetic 
mean was 69.58~ and the standard deviation was 16.40. In 
this instance the actual distribution agreed with the normal 
distribution in Groups I & v. There were fewer cases in 
Groups II and IV in the actual distribution than in the 
normal. These interpretations must be considered as 
having been derived from a small number of cases in the 
sample~ but the writer considers them of enough significance 
to use the test with another group before maki ng any major 
changes in it. 
Pupil Inquiry Form 
The Questionnaire 
At the close of the unit a questionnaire was given to 
the pupils. No advance notice was given to the pupil about 
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the inquiry form, and the responses were listed without 
discussion . 
The questions were as follows: 
1. Do you like this type of assignment? Why? 
2. \Vhat seems to you to be the most valuable feature 
of this type of assignment? 
3. What seems to you to be the least valuable feature 
of this type of assignment? 
4. Are there any advantages for you in this type of 
assignment over the usual daily assignment? Any 
disadvantages? Vihat are they? 
5. Did the optional related activities appeal to 
you? Did you find them worthwhile? 
6. Since self-direction is one of the goals of 
education do you feel that a series of assignments 
such as this would help you to improve this 
ability? 
7. Can you make any suggestions which would improve 
the effectiveness of this type of assignment? 
To question one, "Do you like this type of assignment?" 
seventeen answered in the affirmative, and seven in the 
negative. Those who liked it said that it gave them a 
chance to work at their own rate, that they knew better 
what they were trying to learn, and that they got more 
satisfaction from this type of assignment. Those who 
did not like this type of assignment gave as their chief 
reasons those of not liking the responsibility of planning 
their own work, and the inclination to put off doing the 
work. 
To question two., "What seems to you to be the most 
valuable feature of this assignment?"., the most common 
answers were: 
1. The opportunity to work at your own rate. 
2. Knowing what progress you were making. 
3. The opportunity to keep ahead of the rest of 
the class. 
4. Knowing in advance what work is to be done. 
To question three, ''What seems to you the least 
valuable feature of this assignment?", the few responses 
indicated that some of the pupils felt that they could 
spend an indefinite amount of time on one process , and 
so progressed too slowly. 
To the fourth question., "Do you feel that this type 
of assignment has any advantages for you over the usual 
daily assignment? Arry disadvantages? What are they?", 
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some answered that they received more individual help 
from the teacher than usual. The disadvant age, listed 
by a few of the students, was that at firs t they thought 
they could "take it easy" by this method, but later proved 
to themselves that this was not so. 
Those students who worked on one or more of the 
optional related activities found them both interesting 
and worthwhile. 
~Vhen asked if they thought that this type of assign-
ment would improve in them the ability of self-direction, 
most of the pupils stated that this type of teaching 
helped them considerably in learning to study by themselves. 
Several pupils stated that this type of assignn1ent did not 
help them "because it was harder to pay attention when 
working alone than it was when the teacher taught us." 
Of the pupils' suggestions for i mproving the unit, 
the one most frequently given was the need f or more 
reference books. The brightest pupils suggested less class 
discussion. 
The Teacher's reactions 
The general impression left with the teacher at the 
completion of the unit is that of pupils who were eager to 
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start work on their own initiative. Also there is a 
recollection of the rapid progress made by the puplls in 
the concepts and a bll1 ties listed 1n the delimitation of 
the un1t. 
The traditional classroom metnod would not have been 
suitable for the exploration and experunenta.tion carried 
on by the pupils in the study of formulas by the un1t 
method. 
The wr1ter J.S conscJ.ous of the shortcomings of · the 
first experience with the unit method of teaching 1 and 
has noted 1 in the process of teaching by this method 1 
ways 1n wh1eh the un1t may be improved~ 
A. sect1on should. be included in the study guide to 
explain more tnoroughly the necessary operations in the 
solut1on of problems J.nvolving formulas. This would make 
the handling of problems involving several different 
man1pulations much easier for the pupils. 
More questions should ·be included in the guide as 
the pup1ls responded more to the challenge of questions 
than to other parts of the assignment. 
A tentative time schedule should be set up as a 
gu1de by which the p~pils could gauge how rapidly they 
are progressing in view of the total work to be completed. 
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Provisions should be made for an: answer sheet 
wh1ch would help the pupil and certainly save much of 
the teacher's time. 
The pre-test and final test were too long for the 
time allotted for these tests. Plans have been made 'by 
the writer to shorten these tests before they are 
administered again. 
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